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OCOEEHHOCTH KATAEOJIH3MA TPErAJI03EI B CIIOPAX 
MHEPOCnOPH^HH NOSEMA GRYLLI 

© B. B. ^ojirnx, II. E. CeMeHOB 

Y H3yHeHHbix k HacTonmeMy BpeMeHM bh^ob MMKpocnopn.aMM, oGnTaiomMX b boa- 
hhx xo3«eBax, npouecc 3KCTpy3nn nojinpHbix TpyGoK cnop conpoBOxcaaeTcn npeBpa- 
meHHeM 3HaHHTejibHbix kojihmcctb Tperaji03bi b rjnoK03y uojx .aeiiCTBMeM (J)epMeHTa 
Tperajia3bi. HanpoTMB, b cnopax HecKOJibKHX MCCJie.aoBaHHbix Ha3eMHbix bh^ob mhkpo- 
cnopMAMH b xoae 3KCTpy3nn He Ha6jno^aeTCH H3MeHeHM5i cocTaBa yrjieBo^oB. B ^aHHon 
paGoie c noMombio mctoziob 3H3MMaTMHecKoro onpeaejieHHH coaepxaHwi rjnoK03bi n 
GyMaxcHOH xpoMaiorpac^HM Mbi noKa3ajin, hto b cnopax eme oaHoro Ha3eMHoro bwj\3. 
MMKpocnopH^HH Nosema grylli b xo^e 3KCTpy3HH hm o6pa30BaHne rjnoK03bi, hm rn/ipo- 
jim3 Tperajio3bi He HaGjnoaaioTCfl. BMecTe c TeM co^epxcaHHe Tperajio3bi CHnxaeTca b 
pe3yjibTaie /yiHTejibHoro xpaHeHMH cnop. BbiHBJieHHan hbmvi b cnopax N. grylli bktmb- 
HocTb a,a-Tperajia3bi (KO 3.2.1.28) MMeeT pH-omnMyM b khcjioh oGjiacTH, hto otjim- 
naeT ee ot H3yneHHoro apyrMMM aBTopaMM (j)epMeHTa H3 cnop Ha3eMHon MMKpocnopn- 
Ahh N.. apis, HMeiomero HenTpajibHbiH pH-onTHMyM. B OTHouieHHH 3aBMCMM0CTH aK- 
tmbhocth ot pH (})epMeHT N. grylli HaxoAHTcn Gjinxce k TperaJia3e H3 cnop boahoh 
MMKpocnopHAHH N. algerae , HMeiomen MaKCHMajibHyio aKTHBHOCTb npn pH 5.5. Bee 
nonbiTKH o6Hapy>KHTb b cnopax N. grylli aKTHBHOCTb apyroro noTeHUMajibHoro (})ep- 
Mema KaTa6oJiH3Ma Tperaji03bi — (J)occ})opHJia3bi (cnHTa3bi) Tperaji03bi (KO 2.4.1.64) 
KaK no npHMon, Tax h no oGpaTHon peaKunn He ^ajin nojioxcnTejibHoro pe3yjibTaia. Ot- 
cyTCTBne bjimhhhh 3KCTpy3HH Ha co^ep^aHne yrjieBo,aoB b cnopax N. grylli w apyrnx Ha- 
3eMHbIX MMKpOCnOpH^HM n03B0JIfleT 3aKJIIOHMTb, HTO J\JM 3THX BH£OB OCHOBHOH (})H3HO- 
jiorHHecKOH (})yHKUHeH THApojiH3a Tperaji03bi uojx aencTBneM Tperajia3bi HBJineTCH He 
pe3Koe noBbimeHHe BHyTpncnopoBoro ocmothhcckoto aaBJieHHH c uejibio BbiGpoca no- 
jihphoh TpyGKH, a nocTeneHHbin KaTa6ojin3M 3HepreTHnecKHX pe3epBOB ajin oGecnene- 
hhh Bbi>KHBaHHH napa3HTOB bo BHeuiHen cpe,ae. 


MwKpocnopHZiHH hbjihiotch rpynnon oGjinrarabix BHyTpHKJieTOHHbix napa3HTH- 
necKHx npocTeHiHHX, (J)HJioreHeTHHecKH 6 jih3khx k rpwGaM (Van de Peer e. a., 2000; 
Weiss, 2001). npaKTHHecKnn nmepec k rpynne oGycjiOBJieH Hpe3BbiHanHO hihpokhm 
K pyroM xo3neB MHKpocnoprmHM, BKJHonaiomHM npeziCTaBHTejieH non™ Bcex TwnoB 
xwBOTHoro uapcTBa, a TaKxe B03pacTaioinHM hhcjiom bhziob, onHcaHHbix KaK naTO- 
reH HejioBeKa npn pa3JiHHHbix $opMax HMMyHOzie4)MUHTa. JlmneiibHan aaanTaunn 
MHKpocnopn/iMH k BHyTpMKJieTOHHOMy napa3HTH3My oGycjioBHJia noTepio napa3HTa- 
mh paaa opraHejui (mhtoxohziphh, jih3ocom), pa3JiHHHbix MeTaGojiHHecKHx nyren n 
MHoxecTBa reHOB (Katinka e. a., 2001). BMecTe c TeM sbojhouhh MHKpocnopmuiM 
npHBejia k (jDopMnpoBaHHio cjioxhom cnopbi, HMeiomen TOJiCTyio oGojiOHKy n yHH- 
KajibHbin annapaT 3KCTpy3nn (Vavra, Larsson, 1999; Cali, Takvorian, 1999). 

OjXHOVl M3 MHTepeCHbIX (t)H3HOJIOrHHeCKHX ocoGeHHOCTen cnop MMKpocnopn- 
jx hm HBJineTCH oneHb BbicoKoe coziepxaHne b hmx Tperaji03bi. B cnopax MMKpocno- 
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Pmumm Nosema algerae KOHueHTpaunn 3Toro uncaxapMua npeBbiuiaeT 0.4 M 
(Undeen e. a., 1987). ripn 3 tom 6biJio ycTaHOBJieHO, hto y N. algerae 3KCTpy3MH 
nojinpoM TpyGKM h BbiSpoc MHBa3MOHHoro 3apoubiiiia — cnoponjia3Mbi conpoBO- 
>K^aiOTCH CHMXceHHeM couepxcaHMH Tperaji03bi npMMepHO b Tpn pa3a m 3HanMTejib- 
HblM nOBblllieHHeM KOHUeHTpaUMM niK)K03bI BHyTpM cnopbl. 3 t 0 n03B0JIMJI0 
npeunojioxcMTb, hto rMupojiM3 Tperaji03bi uor ueftcTBMeM Tperajia3bi HenocpeucT- 
BeHHO nep qr BbidpocoM nojmpHOM TpyGKM npMBOUMT k 3HanMTejibHOMy noBbiuie- 
HMK) OCMOTMHeCKOTO UaBJieHMfl BHyTpM Cnopbl, HTO M HBJIfleTCfl UBMXCymeM CMJIOM 

npouecca 3KCTpy3MH (Undeen e. a., 1987; Undeen, 1990). OuHaKO no3£Hee 6buio 
noKa3aHO, hto tmupojim 3 Tperajio3bi b xoue 3KCTpy3MM xapaKTepeH TOJibKO ujih 
MMK pocnopM^HH, HbH xo3neBa oGMTaiOT b bouhom cpeue. B cnopax Tpex M3yneH- 
HblX Ha3eMHbIX BM£OB MMKpOCnOpMUMM npOUeCC 3KCTpy3HH He COnpOBOXCAaeTCH 

KaKMMM-jiHdo H3MeHeHMHMM b ynieBouHOM cocTaBe (Undeen, Van der Meer, 
1999). 

Ha OCHOBaHHH BbIUieM3JIO>KeHHOrO MOXCHO C^eJiaTb BbIBOU O TOM, HTO OCOGeH- 
hoctm ynieBOUHoro odMeHa cnop OTimnaiOTCfl y pa3JiMHHbix bmuob MMKpocnopM- 
m M, M 3TO MOXCeT 6bITb CBH3aHO CO Cpe^OM OdMTaHHH MX X03HeB. C 3TOM TOHKM 3pe- 
hhh, MHTepec npe/zcTaBJineT M3yneHMe y pa3Hbix bmuob MMKpocnopMUMM cbomctb 
KJHoneBbix (J)epMeHTOB, HenocpeucTBeHHO ynacTByioiuMX b KaTa6ojiM3Me Tperajio- 
3bi. AKTHBHOCTb TaKoro c|)epMeHTa — a,a-Tperajia3bi (KO 3.2.1.28), rMupojiM3yio- 
meH MOJieKyny Tperaji03bi uo UByx MOJieKyn rjnoK03bi, 6biJia M3yneHa b cnopax mmk- 
pocnopH^HM N. apis (Ha3eMHan cpeua oOMTaHMa xo3HMHa) n N. algerae (BOUHan 
cpeua odHTaHMH xo3HMHa). B nepBOM cjiynae (jDepMem hmcji pH-onTMMyM b Heft- 
TpajibHOM oOjiacTM (pH 7.0) (Vandermeer, Gochnauer, 1971), a bo btopom — b km- 
cjiom (pH 5.5) (Undeen e. a., 1987). Eojiee toto, moxcho npeunojioxMTb, hto yuejib- 
Han aKTHBHocTb Tperajia3bi b cnopax Ha3eMHoro BM,aa (N. apis ) 6biJia 3HanMTejibHO 
HMxce, neM b cnopax bouhoto, TaK KaK aBTopbi MHKydMpoBajm peaKUMOHHyio CMecb 
jxjw TecTnpoBaHHH aKTMBHOCTM Tperajia3bi b TeneHMe 22 h. npn 38° (Vandermeer, 
Gochnauer, 1971), b to BpeMH KaK jxnn onpeueJieHMH uocTOBepHOM aKTMBHOCTM 
(J)epMeHTa N. algerae 6biJio uocTaTOHHO npoBeueHMH peaKunn b TeneHMe 30 mmh 
npn 37° (Undeen e. a., 1987). 

J^aHHbie o HenTpajibHOM pH-onTMMyMe rMupoJiM3a Tperaji03bi b cnopax N. apis , 
a TaKxce Mcno;ib30BaHMe b BbimeyKa3aHHbix 3KcnepMMeHTax no TecTnpoBaHHio aK¬ 
TMBHOCTM Tperajia3bi 4)oc(J)aTHoro 6y(J)epa b KanecTBe peaKUMOHHOM cpeubi no3BO- 
jimjim HaM npe^nojioxcMTb, hto y Ha3eMHbix bmuob MMKpocnopMUMM nepBbiM cj)ep- 
MeHTOM KaTa6ojiM3Ma Tperaji03bi moxcct cnyxcMTb He Tperajia3a, a 4)0C(jx)pMjia3a 
(cMHTa3a) Tperajio3bi (KO 2.4.1.64), npeBpaiuaiomafl npn ynacTMM 4)oc4)aT-HOHa 
MOJieKyjiy Tperaji03bi b MOJieKyjiy nnoK03bi m MOJieKyjiy nnoK030-l-(i)oc(i)aTa. 3tot 
(jDepMeHT niMpoKO pacnpocTpaHeH y poucTBeHHbix MMKpocnopMUMHM rpn6oB m 
MMeeT pH-onTMMyM okojio 6.6 ujih npHMOM m okojio 6.2 ujih oOparaoM peaKUMM 
(Eis, Nidetzky, 1999). KpoMe Toro, Mcnojib30BaHMe uaHHoro (|)epMeHTa HBJiHJiocb 
6bi 6o;iee BbirouHbiM Rim aHaspodoB-MMKpocnopMUMM, TaK KaK no3BOJiMJio 6bi bo- 
BjieKaTb b rjiMKOjiM3 nnoK030-l-4)oc4)aT 6e3 pacxouoBaHMH ATO b xoue peaKUMM, 
KaTajiM3MpyeMOM reKC0KMHa30M. 

B HacTonmeM pa6oTe noKa3aHO, hto b cnopax erne orhoto Ha3eMHoro burs — 
MMKpocnopM^MM N. grylli npouecc 3KCTpy3MM Taioxe He conpoBOXcuaeTcn CKOJib- 
KO-HM6y/lb UOCTOBepHbIM CHMXCeHMeM KOHUeHTpaUMM TperaJI03bI M 06pa30BaHMeM 
uaxce He3HaHMTe;ibHbix kojimhcctb rjnoK03bi. J],JiMTejibHoe xpaHeHne cnop npMBO- 
rht k CHMxceHMio co^epxcaHMH Tperaji03bi b cnopax. B roMoreHaTax cnop BbiHBJieHa 
aKTMBHOCTb Tperajia3bi, MMeiomeM pH-onTMMyM b kmcjiom oOjiacTM. TecTMpoBaHMe 
aKTMBHOCTM $oc(|)opMJia3bi Tperaji03bi b roMoreHaTe cnop KaK no npHMOM, TaK m no 
oGpaTHOM peaKUMM He uajio nojioxcMTejibHoro pe3yjibTaTa. 
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MATEPHAJI H METOflbl 


Cnopbi N. grylli. MccjiejiOBaHHfl BbinojiHeHbi Ha jiaGopaTopHon nonyjiHunn jxsy- 
nHTHHCTbix cBepHKOB Gryllus bimaculatus , HCKyccTBeHHO 3apaxceHHbix MHKpocno- 
pwjxweii N. grylli (CoKOJioBa h jip., 1994), pa3BHBaiomeHCfl b xchpobom Tejie HaceKO- 
Mbix. Bbi^ejieHHe h onncTKa cnop 6biJiH npoBe^eHbi corjiacHO paHee onncaHHbiM 
MeTO^HKaM (Seleznev e. a., 1995; Dolgikh e. a., 1997). Pa3pyuieHHe cnop ocymecTB- 
jihjih jth6o b njiOTHOM pynHOM ctckjihhhom roMoreHH3aTope b TeneHne 30 mhh, 
jth6o BCTpnxHBaHHeM b TeneHne 45 mhh Ha MHKpouieHKepe b npHcyTCTBHH ctck- 
jiHHHbix 6yc (Bio-Rad, CIUA). Ilpouecc 3KCTpy3HH nojiapHbix TpySoK 6bui CTHMy- 
JiHpoBaH no Mera^y, pa3pa6oiaHHOMy Kypra n jxp. (Kurtti e. a., 1994). OnumeH- 
Hbie cnopbi 6buin HHKyOnpoBaHbi b pacTBope 1 (ImM Tpnc, 10 mM 3,H,TA-Na 2 ) b 
TeneHne 30 mhh npn KOMHaTHOH TeMnepaType, ocaxc^eHbi ueHTpn(|)yrHpOBaHHeM 
npn 600 g 10 mhh h pecycneH^HpoBaHbi b 12 oObeMax pacTBopa 2 (10 mM KOH, 
170 mM KC1). nocjie HHKyOaunn h ueHTpncJiyrHpoBaHHfl npn Tex xce ycjiOBnnx 
ocajiOK 6bui pecycneH/inpoBaH b 6 oObeMax pacTBopa 3 (25 mM Tris, 10 mM 
3,H,TA-Na 2 , 170 mM KC1). B TeneHne 15—20 mhh nocjie nepeHOca cnop b pacTBop 3 
HaOjno^aeTCH BbiOpoc nojmpHbix TpyOoK y 60—90 % cnop. 

M3yneHHe bjthhhhh 3KCTpy3HH Ha co^epxcaHne rjnoK03bi h Tperaji03bi b cnopax. 
OnnmeHHbie cnopbi (npH6jiH3HTejibHO 100 mkji ocajiKa) 6biJin nocjie^OBaTejibHO 
HHKyOnpoBaHbi b pacTBopax 1, 2, 3 h nocjie 3KCTpy3HH, HaOjiio^aBmencH y 
80—90 % cnop, cycneH3Hio cnop jionojiHHTejibHO roMoreHH3npoBajiH b njiOTHOM 
CTeKJTHHHOM TOMOreHH3aTOpe 15 MHH B npHcyTCTBHH 5 %-HOH XJTOpHOH KHCJTOTbl H 
ueHTpHc|)yrHpoBajiH npn 10 000 g 5 mhh. CynepHaTaHT HeHTpajiH30BajiH ,ao6aBJie- 
HneM 30 % KOH (KOHenHbiH o6beM 6e36ejiKOBoro 3KCTpaKTa cocTaBHJi okojto 
900 mkji) h Hcnojib30BajiH juih aHajiH3a cojjepxcaHHH cboGojihoh rjnoK03bi 3H3hmb- 
THHecKHM MeTojiOM c Hcnojib30BaHHeM npenapaTOB rjnoK030-6-c|)occ|)aTjierHjipore- 
Ha3bi h reKC0KHHa3bi. B KanecTBe kohtpojih Hcnojib30Bajin TaKoe xce kojihhcctbo 
HHTaKTHbix cnop, pa3pymeHHbix c noMombio roMoreHH3aTopa b pacTBope 3. ,H,e- 
npoTeHHH3auHio roMoreHaTa h HeHTpajiH3auHio 6e36ejiKOBoro 3KCTpaKTa npoBO- 
jihjih Tax xe, KaK h b cjiynae cnop nocjie 3KCTpy3HH. 

C uejibio onpejiejieHHH co/iepxaHHH Tperaji03bi h rjnoK03bi b cnopax mctojiom 
xpoMaTorpac|)HH Ha 6yMare 50 mkji ocajiKa CBexceBbmejieHHbix cnop 6biJin nocjiejio- 
BaTejibHO HHKyOnpoBaHbi b pacTBopax jijih CTHMyjmuHH 3KCTpy3HH 1, 2 h pecyc- 
neHjmpoBaHbi b 150 mkji pacTBopa 3. nocjie BbiGpoca nojmpHbix Tpy6oK (oc|)c|)eK- 
THBHOCTb 3KCTpy3HH 70—80 %) cnopbi 6biJiH jionojiHHTejibHO pa3pymeHbi bctphxh- 
BaHneM co CTeKJiHHHbiMH 6ycaMH npn 4°. OziHOBpeMeHHO aHajiorHHHOMy 
pa3pymeHHio 6biJin nojmeprHyTbi TaKne xce o6beMbi (50 mkji) ocajiKOB HHTaKTHbix 
(He nojiBeprHyTbix CTHMyjiauHH 3KCTpy3HH) CBexceBbijxejieHHbix cnop, a TaKxce HH¬ 
TaKTHbix cnop nocjie pa3JiH4Hbix cpokob xpaHeHHH, pecycneHjmpoBaHHbix b 
150 mkji Bojibi. EejiKH h HepacTBopHMbiH jie6pnc yjiajiHJiH KHnaneHneM Ha bojuihoh 
6aHe b TeneHne 10 mhh c nocjiejiyiomHM ueHTpHC^yrnpoBaHHeM npn 16 000 g 
10 mhh. 6 mkji cynepHaTaHTa HaHOCHJin Ha xpoMaTorpacJiHHecKyio 6yMary. B Kane- 
CTBe CTaHJiapTOB HaHOCHJIH 0.4 MKMOJIb TJIK)K03bI H 0.8 MKMOJIb Tperaji03bi. Pa3Jie- 
jieHHe npoBO/iHJiH b TeneHne hohh b cncTeMe H3onponaHOJi—BOjia (4:1), noBTopHH 
npouejiypy 3 pa3a nocjie BbicyuiHBaHHH 6yMarn. CneuH(J)H4Hyio OKpacKy Ha yrjie- 
Bojibi npoBOjiHJiH c Hcnojib30BaHneM HHTpaTa cepe6pa h rnjipooKCHjia HaTpnn (,H,o- 
coh h jx p., 1991). 

TecTHpoBaHne aKTHBHOCTH Tperajia3bi h cj)oc(f)opHjia3bi Tperajio3bi (npaMan pe- 
aKUHH). OnHmeHHbie cnopbi (okojio 300 mkji ocarnca) pecycnenanpoBajin b 1.5 mji 
pacTBopa, cojiepxainero 50 mM Tpnc-HCl (pH 7.8), 1 mM 3,H,TA-Na 2 , 1 mM 2-Mep- 
KanT03TaHOJia, 1 mM OMCO, h pa3pymajin BCTpnxHBaHHeM b npncyTCTBHH ctckjihh- 
Hbix 6yc. ^jih cojno6HjiH3auHH MeMOpaH k roMoreHaTy jxoOaBJiHJin jx o 0.5 % jieTepreHT 
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Tphtoh X-100, HHKy6HpoBajiH b TeneHHe 10 mhh h ueHTpHc^yrnpoBajiH 10 mhh 
npn 16 000 g. C uejibio yaajieHHH HyKJieHHOBbix khcjiot h HyKJieonpoTeHHOBbix 
KOMnjieKCOB k cynepHaTaHTy nocjie ueHTpncjiyrHpoBaHHfl jioGaBjnuiH cyxon 
MnSO^o KOHenHOM KOHueHTpauHH 60 mM h nocjie HHKyOaunH b TeneHne 15 mhh 
noBTOpHJiH u,eHTpH(|)yrHpoBaHHe. K cynepHaTaHTy nocjie ocaxcaeHHH HyKJieHHO- 
BblX KHCJIOT npn nOCTOHHHOM nepeMeiUHBaHHH MeJIKHMH nopUHflMH JXOOaBJIHJIH 

cyxon cyjib(J)aT aMMOHHH (CA) jxo KOHueHTpauHH 35 %. nocjie jxoOaBJieHHH no- 
cjiejxHen nopunn CA HHKyOaunio npojxojixcajin eme 15 mhh. EejiKH ocaxcaajin ueH- 
TpH^yrnpoBaHHeM npn Tex xce ycjiOBHnx. CynepHaTaHT Hcnojib30BajiH juih jxajib- 
HeHiuero 4>paKUHOHHpoBaHHH BbicajiHBaeMbix 6cjikob, yBejiHHHBan KOHueHTpa- 
UHio CA CHanajia jxo 75, a 3aTeM jxo 100 %. PeaKUHio cpejibi KOHTpojinpoBajiH c 
noMombio jiaKMycoBOH 6yMax<KH h nojmepxcnBajin jioOaBJieHneM 1 M pacTBopa Tpnc- 
aMHHOMeTaHa (pH 7.2). Bee BbiuieonHcaHHbie onepaunn h xpaHeHHe ocajiKOB, no- 
jiyneHHbix npn (JjpaKUHOHHpOBaHHH 6cjikob CA, ocymecTBJifljin npn 4°. 

AKTHBHOCTb Tperajia3bi h (J)occj)opHJia3bi Tperaji03bi (npflMaa peaKunn) tccth- 
poBajiH b ocajiKax nocjie ocaxcaeHHH 6ejiKOB CA. OcajiKH pecycnenanpoBajin b 
10 mM Tpnc-HCl (pH 7.8) HenocpejxcTBeHHO nepeji jioOaBJieHneM b peaKunoHHyio 
CMecb, coAepxcamyio 50 mM Na-(j)oc(j)aTHoro 6y<J)epa h 100 mM Tperaji03bi 
(pH 7.0) hjih 50 mM Na-aueTaTHoro 6ycj)epa, 50 mM Na-4)oc4)aTHoro 6ycj)epa h 
100 mM Tperaji03bi (pH 5.0). PeaKUHio npoBojinjin b TeneHne 20 h npn 30°, nocjie 
nero 6ejiKH yjjajifljiH KHnaneHneM npo6 Ha bojihhoh 6aHe b TeneHne 10 mhh c no- 
cjie/iyiomHM ueHTpHcJiyrnpoBaHneM. 

CojiepxcaHHe nnoK03bi h rjiK)K030-l-(J)0C(J)aTa b npo6ax onpejxejnuin 3H3HMaTH- 
necKHM MeTOAOM c Hcnojib30BaHHeM npenapaTOB niK)K030-6-(£oc<J)aTjierHjiporeHa- 
3bi, reKCOKHHa3bi h (J)oc(J)orjiioKOMyTa3bi b KanecTBe BcnoMoraTejibHbix cjjepMeHTOB. 

TecrapoBaHHe (J)oc(J)opHjia3bi Tperaji03bi no o6pa™on peaKunn. OnnmeHHbie 
cnopbi 6buin pa3pymeHbi b njiOTHOM ctckjihhhom roMoreHH3aTope b npncyTCTBHH 
50 mM MOPS-NaOH, 4 mM 3flTA-Na h 2 mM 2-MepKanT03TaH0Jia (pH 6.6). To- 
MoreHaT ueHTpncjjyrHpoBajiH npn 16 000 g 10 mhh, nacTb cynepHaTaHTa ncnojib30- 
BaJIH JIJIH TeCTHpOBaHHH aKTHBHOCTH (j)OCC{)OpHJia3bI TperaJI03bI. AKTHBHOCTb cjiep- 
Mema H3Mep*uiH h b cynepHaTaHTe, h b ocajiKe, pecycnenanpoBaHHOM b o6i>eMe 
6y(J)epa jijih roMoreHH3au,HH, paBHOM oSbeMy cynepHaTaHTa. OcTaBuinncH cynep- 
HaTaHT TmaTejibHO anajiH30BajiH npOTHB 10 mM MOPS-NaOH (pH 6.6) h TaKxce 
Hcnojib30BajiH jyifl H3MepeHHH aKTHBHOCTH c[)oc(jx)pHJia3bi Tperajio3bi. Pa3pyuieHHe 
cnop, xpaHeHHe h ueHTpHcJiyrnpoBaHHe roMoreHaraB, a Taoce anajiH3 ocymecTB- 
jifljiH npn 4°. PeaKUHOHHan CMecb coaepxajia 50 mM MOPS-NaOH (pH 6.6), 
200 mM rjnoK03bi, 20 mM nnoK030-l-(j)OC(j)aTa h npn6jiH3HTejibHO 160 mk r 6ejiKa 
cynepHaTaHTa (hjih paBHbin o6beM pecycneHanpoBaHHoro ocaaKa). KoHenHbiH 
o6T»eM peaKUHOHHOH CMecH cocTaBJiHJi 1 mji. KoHTpojib He cojiepxcaji rjnoK03y. Pe- 
aKUHio npoBOAHjiH b TeneHHe 2 h. npn 30°. Bcjikh yaajinan aoOaBJieHneM xjiophoh 
khcjiotm ao 2.5 % c nocjieayiomnM ueHTpHcjiyrnpoBaHHeM h HeHTpajiH3auneH cy¬ 
nepHaTaHTa jioGaBJieHHeM 30 %-hoh KOH. KoHueHTpaunio HeopraHnnecKoro 
(j)oc(j)aTa onpeuejumn no Meraay PaTOyHa h BeTJiax c ncnojib30BaHHeM MOJin6aaTa 
aMMOHHH h xjiopncToro ojiOBa (npaKTHKy m no 6hoxhmhh, 1989). 

KoHueHTpaunio 6ejiKa bo Bcex npo6ax onpeaejiajin no MeToay Epoucfropu 
(Bradford, 1976). 


PE3YJIbTATbI 

B cnopax TV grylli npouecc 3KCTpy3HH He conpoBO>KuaeTCfl o6pa30BaHneM cbo- 
6ouhoh rjiK)K03bi. fljiH H3yneHHH Bonpoca o tom, nponcxoanT jih b cnopax MHKpo- 
cnopnann TV. grylli rnapojiH3 Tperaji03bi b xoae 3KCTpy3HH, 6bui HcnoJib30BaH cneun- 
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(jDHHHblH BbICOKOHyBCTBMTeJIbHblH MdO^ Onpe#ejieHHfl CO^epxaHMH DlK)K03bI C nOMO- 
mbio BcnoMoraTejibHbix (jDepMeHTOB reKC0KHHa3bi n rjnoK030-6-(^oc(^aTOernaporeHa- 
3bi. npoBe^eHHoe MCCJie^OBaHMe noKa3ajio, hto b 100 mkji oca^Ka cnop nocjie SKCTpy- 
3MM (3$(^eKTMBHOCTb 3KCTpy3MH COCTaBHJia OKOJIO 80—90 %) o6mee KOJIHHeCTBO CBO- 
6o#hoh rjnoK03bi 6buio MeHee neM 4.75 HMOJib. TaKMM o6pa30M, nocKOJibKy ocaaoK 
nocjie oca^eHMH cnop ueHTpn^yrnpoBaHHeM AOCTaTOHHo njiOTHbin h cootbctctbch- 
ho CBo6o#Hoe npocTpaHCTBO MtyKjxy cnopaMH 3aHHMaeT He3Ha4HTejibHbiH o6T>eM, 
KOHueHTpauHH niK)K03bi b cnopax nocjie 3KCTpy3HH, paccHHTaHHafl Ha 1 ji ocamca, 
oneBHaHO, He aojixcHa npeBbimaTb 50 MKMOJib. Hcxoiw H3 aaHHbix, npnBeaeHHbix b 
jimepaType, HeTpyaHO noacHHTaTb, hto y MUKpocnopHawn N. algerae , me HMeeT Me- 
cto SbiCTpoe npeBpameHne Tperaji03bi b BOCCTaHaBjiHBaiomHe caxapa b xo#e 3Kcrpy- 
3hh, KOHueHTpauHH rjnoK03bi BHyTpH cnopbi B03pacTaeT jio 0.15 M (Undeen e. a., 
1987). no3£Hee 3th aaHHbie 6biJin yTOHHeHbi, corjiacHO npoBeaeHHbiM BHOBb H3Mepe- 
hhhm, npn6jiH3HTejibHoe coaepxcaHne rjnoK03bi b cnopax nocjie 3KCTpy3nn cocTaBHjio 
37.6 mkt/3.75 • 10 7 cnop (Undeen, Van der Meer, 1994). Ecjih npnHHTb o6T>eM oahoh 
cnopbi N. algerae paBHbiM 10.9 mkm 3 (Undeen, Frixione, 1990), to b 1 ji cnop coaep- 
XCHTC4 91.8 r DIK)K03bI, HTO COOTBeTCTByeT KOHUeHTpaUHH 0.46 M. 

TaKHM o6pa30M, b cnopax N. grylli nocjie 3KCTpy3nn KOHueHTpaunn cbo6o#hoh 
rjnoK03bi 6ojiee neM Ha 3 nopamca Huxce, 4eM b cnopax N. algerae. ^axce ecjin 
ynecTb, hto cnopbi b oca/nce He 3aHMMaioT 100 % o6beMa, o6mnn BbiBoa 06 oTcyT- 
ctbhh npeBpameHHfl 3Ha4HTejibHbix kojihhcctb Tperajio3bi b rjnoK03y b xojxc 3kc- 
Tpy3HH nojuipHbix Tpy6oK y MHKpocnopMAMM N. grylli oneBnaeH. 

CoaepxcaHne Tperajio3bi b cnopax N. grylli He M3MeH*ieTCfl b xojxe 3KCTpy3nn, ho 
CHH xaeTC4 b xoae nx juimtiibHoro xpaHeHna. FUyHeHMe bjimahha 3KCTpy3nn Ha 
coaepxcaHne Tperajio3bi b cnopax N. grylli 6biJio npoBeaeHO c noMombio MeToaa 
xpoMaTorpa(J)HH Ha 6yMare (cm. pncyHOK, 7—7). llpn otom 6biJio noKa3aHO, hto 



Pa3^ejieHHe caxapoB cnop MHKpocnopmtHH Nosema grylli MemaoM 6yMa>KHon xpoMaTorpacJwH. 

7, 7 — CTanaapT (0.8 MKMOJib Tperajro3bi h 0.4 MKMOJib rjifOK03bi); 2 — cnopbi, xpaHHBLUHeca b TeneHne 2.5 JieT b Boa- 
hom pacTBope 0.01 %-ro a3naa HaTpna; 3 — cnopbi, xpaHHBLuneca b Boae b TeMeHne 4 aeT npn 4°; 4 — cnopbi, xpaHHB- 
uinecfl b Boae b TeMeHne 1 roaa npn 4°; 5 — CBexceBbiaeaeHHbie nHTaKTHbie (He noaBepmyTbie 3KCTpy3nn) cnopbi; 6 — 

CBexceBbiaeaeHHbie cnopbi nocae 3KCTpy3nn. 

Separation of sugars from microsporidia Nosema grylli spores. 
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HCII0JTb30BaHHbIM UQTOJX pa3ACJieHH5I H CneUH(J)HMHOM OKpaCKH eaxapOB n03B0JTHeT 
neTKO pa3^ejiHTb h HAeHTH<J)HUHpoBaTb Tperaji03y h rjnoK03y. B KanecTBe craHAap- 
tob Ha KpaHHHe jx opoxcKH (], 7 ) HaMH 6biJin HaHeceHbi 0.8 MKMOJib Tperaji03bi h 
0.4 MKMOJib rjnoK03bi. Eojiee npKan OKpacxa rjnoK03bi, HecMOTpn Ha Gojiee HH3Koe 
cojiepxaHHe b npo6e, oS'bHCHHeTCH TeM, hto otot MOHoeaxapnA, b otjihhhc ot Tpe- 
raji03bi, HBJiHeTCH BoccTaHaBJiHBaiomHM. 

Ecjih AonycTHTb, hto OKpacKa nnraa, cooTBeTCTByiomero Tperaji03e b CBexceBbi- 
AejieHHbix HHTaKTHbix cnopax, (5) npH6jiH3HTejibHO b 2—4 pa3a MeHee HHTeHCHBHa 
no cpaBHeHHio co cTaHAapTOM, to coAepxcaHne Tperaji03bi b cnopax npn 3<J)<J)eK- 
thbhocth pa3pymeHH5i okojio 80 % 6yjieT cocTaBJiflTb 0.08—0.16 M. Ilpn 3tom 
npouecc 3KCTpy3HH b Tex xce caMbix cnopax He Bbi3biBaeT AocroBepHoro H3MeHe- 
hhh KOHueHTpaunn Tperaji03bi h noHBJieHHH KaKoro-Jin6o KOJinnecTBa rjnoK03bi 
( 6 ). IlocjiejiHHH pe3yjibTaT corjiacyeTcn c npnBeAeHHbiMH Bbiiue AaHHbiMH o HH3- 
KOH KOHueHTpaunn CBOGOAHOH rJTK)K03bI B Cnopax nOCJie 3KCTpy3HH. BMeCTe C TeM 
xpaHeHne cnop npn 4° b TeneHne 4 jieT npHBOAHT k 3HaHHTejibHOMy chhxcchhio b 
hhx cojiepxcaHHH Tperaji03bi (J), hto moxcct 6biTb CBH3aHO c nocTeneHHbiM ncnojib- 
30BaHneM AHcaxapnjia b KanecTBe HCTOHHHKa OHeprnn. Beponrao, HHTeHCHBHOCTb 
pacxojiOBaHHH Tperaji03bi b cnopax 3aBHCHT ot TeMnepaTypbi hx xpaHeHHH, no- 
CKOJibKy HHTeHCHBHOCTb OKpacKH nflTeH b npo6ax cnop, xpaHHBiiiHXCH b TeneHne 
2.5 JieT npn KOMHaTHOH TeMnepaType b boahom pacTBope 0.01 %-ro a3HAa HaTpnn, 
6buia eme Hnxce ( 2 ), neM npn xpaHeHHH cnop npn 4° b TeneHne 4 JieT. CoAepxcaHne 
Tperaji03bi b cnopax, xpaHHBiunxcfl b TeneHne roAa npn 4°, He CHnxcajiocb no cpaB¬ 
HeHHio co CBexeBbmejieHHbiMn cnopaMH. OKpacxa naraa b 3tom cjiynae 6bma Aa- 
xce HecKOJibKO HHTeHCHBHee ( 4 ), hto, no-BHAMMOMy, cBH3aHO c 6ojiee o^^kthb- 
hhm pa3pyuieHHeM CTapbix cnop (okojio 100 %) no cpaBHeHHio co cbcxchmh 
(75—80 %). 3th jiaHHbie no3BOjmiOT npejinojioxcHTb, hto HHTeHCHBHOCTb KaTa6o- 
jiH3Ma Tperaji03bi b cnopax N. grylli OTHOCHTejibHO HeBbicoKa. 

B cnopax N. grylli odHapyxceHa aKTHBHOCTb a, a-Tperajia3bi, HMeiomen pH-onra- 
MyM b khcjioh o6jiacTH. C uejibio oGHapyxceHHH aKTHBHocTH Tperajia3bi b cnopax N. 
grylli cycneH3HH pa3pyineHHbix cnop b nepByio onepeAb 6biJia HHKy6npoBaHa b npn- 
cyrcTBHH HeHOHHoro AeTepreHTa Tphtoh X-100, cojno6HjiH3Hpyiomero MeM6paHbi. 
3to CBH3aHO c TeM, hto b cnopax MHKpocnopnAHH N. algerae 6bijin BbiHBJieHbi KaK 
pacTBOpHMan, TaK h HepacTBOpHMan <j)opMbi 4>epMeHra (Undeen e. a., 1987). Hcxo m 
H3 AaHHbix 06 OTcyrcTBHH KaTa6ojiH3Ma Tperaji03bi b cnopax N. grylli b momcht okc- 
Tpy3HH h o ero hh3koh HHTeHCHBHOCTH b noKOHmHxcH cnopax, MbI npeAnoAOxauin, 
hto yjiejibHan aKTHBHOCTb Tperajia3bi b cnopax moxcct 6biTb AOCTaTOHHO hh3koh. C ue- 
Jibio yBejiHneHHH yjiejibHOH aKTHBHOCTH (J>epMeHTa 6biJia npejmpnHHTa ero nacTHHHan 
OHHCTKa, BKjnonaiomaH yjiajieHne HyKJieHHOBbix khcjiot h HyKJieonpoTeHHOBbix kom- 
njieKCOB cyjibcjjaTOM MapraHua, h nocjiejiyiomee 4>paKUHOHHpoBaHHe SejiKOB c noMO- 
mbio CA. KpoMe Toro, ocaxcAeHne Gcjikob CA no3BOJiHJio yaaAHTb H3 npo6 OHAoreH- 
Hyio Tperaji03y, npncyTCTByiomyK) b AOCTaTOHHO bmcokhx KOJinnecTBax b cnopax. C 
uejibio noBbimeHHH nyBCTBHTejibHOCTH MeTOAa TecTHpoBaHHH aKTHBHocTH Tperajia3bi 
MbI 3HaHHTeJIbHO yBCJlHHHJlH (AO 20 h) BpeMH npOBejieHHH peaKUHH, KaK 3T0 HMeJTO 
MecTO b cjiynae MHKpocnopnAHH N. apis (Vandermeer, Gochnauer, 1971). 

B pe3yjibTaTe npoBejieHHoro nccjiejiOBaHHH b cnopax N. grylli 6buia odHapyxceHa 
AOCTOBepHan aKTHBHOCTb a, a-Tperajia3bi (cm. TaGjinuy). HanGojibiuan aKTHBHOCTb 
(JiepMeHTa 6buia cocpeAOToneHa bo <J>paKUHH 6cjtkob, ocaxAaeMbix npn Hacbime- 
hhh CA ot 35 ao 75 %. B otoh (JipaKUHH Taioxe Ha6jnoAajiacb h MaKCHMajibHan 
y^ejibHan aKTHBHOCTb Tperajia3bi. 06HapyxceHHbin <J>epMeHT HMeeT pH-onTHMyM b 
khcjioh o6jiacTH, nocKOJibKy aKTHBHOCTb npn pH 5.0 bo Bcex (JipaKUHHX 6biJia b 1.8 
pa3 Bbiiue, neM npn pH 7.0. Hcxoah H3 npHBeAeHHbix b Ta6jinue 3HaneHHH moxcho 
nOACHHTaTb, HTO (J)epMeHT HMeeT OTHOCHTejibHO HH3KyiO yAeJIbHyiO aKTHBHOCTb B 
cynepHaTaHTe roMoreHaTa cnop N. grylli y KOTopaa cocTaBJineT okojio 73.8 h 


338 



AKTHBHOCTb Tperajia3bi bo <J)paKHHnx nocjie ocaxoteHHn cyjib<J)aTOM aMMOHHfl pacTBopHMbix 6 cjikob 

cnop (hm rjiioK03bi/4ac) 


Trehalase activity in fractions after precipitation of N. grylli spore proteins by ammonium sulfate 

(nmol of glucose/hour) 


OpaKUHH, no- 

OObeM cfcpaK- 

KoHueHTpaunH 
SejiKa, Mr/MJi 

AKTHBHOCTb npn pH 5.0 

AKTHBHOCTb npn pH 7.0 

jiyneHHaji npn 
HacbimeHHH 

CA 

UHH, MJI 

oGmaa 

yaejibHaa 

o6maa 

yaejibHaa 

0-35 % 

0.26 

1.9 

13.4 

27.1 

7.5 

15.2 

35-75 % 

0.33 

3.52 

163.2 

140.5 

90.1 

77.5 

75-100 % 

0.24 

1.4 

6.8 

20.1 

3.5 

10.5 

CynepHaiaHT 
nocjie 100 % 

2.9 

0.17 


AKTHBHOCTb He o6HapyxceHa 



40.7 HMOJib/n/Mr 6ejiKa cootbctctbchho npn pH 5.0 h 7.0. Ojxhbko 3th .aaHHbie ho- 
cht jiHixib npe^BapHTejibHbiM xapaKTep, h juin hx yroHHeHHH hcoOxoahmo npoBe/te- 
HMe M3MepeHHM aKTHBHOCTH Ha 60Jiee KOpOTKHX OTpe3KaX BpeMeHH. 

AKTHBHOCTb 4>oc(J)opHjia3bi Tperaji03bi He 6biJia oOHapyaceHa b cnopax N. grylli. 
TecTHpoBaHHe 4)oc(J)opHJia3bi Tperajio3bi b roMoreHaTax cnop N. grylli nepBOHa- 
najibHo 6buio npoBeaeHO c ncnojib30BaHHeM Memna H3MepeHHH aKTHBHoc™ no 
oSparaoH peaKUHH cnHTe3a Tperaji03bi H3 rjnoK03bi h rjnoK030-l-(|)oc(|)aTa c o6pa- 
30BaHneM HeopraHHnecKoro (J)occJ)aTa. npn 3tom cpe^a jxj m pa3pyuieHHH cnop h 
peaKUHOHHan CMecb jinn TecrapoBaHHH aKTMBHocTH 6biJiM HAeHTHHHbi Hcnojib3ye- 
mmm npn H3yneHHH <J)oc<J)opHJia3bi Tperaji03bi rpn6a Schizophyllum commune (Eis, 
Nidetzky, 1999). QztHaKO AOCTOBepHOH aKTMBHocra 4>epMeHTa HaMM o6HapyxeHo 
He 6biJio. nocKOJibKy aKTHBHOCTb (J)epMeHTa npn Hcnojib30BaHHH ^aHHoro MeTO,aa 
onpe/teji^eTC^ no o6pa30BaHHio HeopraHH^ecKoro cJ)oc(J)aTa, b HeKOTopbix 3Kcne- 
pHMemax 6biJio npoBe/teHO y^ajieHne 3hjxotqhhoto (jpoajpBTB nyreM £HajiH3a cy- 
nepHaTama nocjie ueHTpHc^yrnpoBaHMH roMoreHaTa cnop. 3Ta npoue^ypa cnoco6- 
CTBOBana yBejiHHeHHio HyBCTBHTejibHocTH MeTo^a, ho TaKxce He no3BOJiHJia o0Ha- 
pyXCHTb aKTHBHOCTb (J)OCCj)OpHJia3bI Tperajio3bi. 

Eme o^h a nonbiTKa oGHapyxcHTb aKTHBHOCTb 3toto (J)epMeHTa 6biJia npe,zmpH- 
HHTa npn npoBe/teHHH BbiuieonncaHHbix 3KcnepHMeHTOB no TecrapoBaHHio aKTHB- 
hocth Tperajia3bi b oca^Kax nocjie cf)paKUHOHHpoBaHHfl SejiKOB cnop cyjib(|)aTOM 
aMMOHHH. npn 3tom Hcnojib30Bajiacb ojxna h Ta xce peaKUHOHHaa CMecb KaK jinn 
Tperaji03bi, TaK h ajih (J>occi)opHJia3bi Tperaji03bi, coAepxcamaa 100 mM Tperaji03y h 
50 mM Na-(J)oc4)aTHbiH 6ycf)ep. Ecjih aKTHBHOCTb Tperajia3bi oueHHBajin H3Mepe- 
HneM KOJinnecTBa o6pa30BaBuieHCH nnoK03bi c noMombio BcnoMoraTejibHbix 4>ep- 
MeHTOB reKCOKHHa3bI H TJIK)K030-6-4)0CCj)aT ( ZterHAp0reHa3bI, TO aKTHBHOCTb 4)OC- 
4>opHjia3bi Tperajio3bi oueHHBajin H3MepeHneM o6pa30BaBuierocH rjnoK030-l-4)oc- 
4>aTa c noMombio (J)oc(J)orjiK)KOMyTa3bi h DiiOK030-6-(|)oc(|)araerHuporeHa3bi. npn 
3tom b oTJiHHne ot Tperajia3bi aKTHBHOCTb 4)occJ)opHJia3bi Tperajio3bi 6biJia Hnxce 
npeuejia HyBCTBHTejibHOcra Hcnojib30BaHHoro Meraua onpeuejieHna aKTHBHocTH 
(1—2 HMOJib rjnoK03bi/Hac/MT SejiKa). 

Ha ocHOBaHHH npnBeueHHbix uaHHbix moxcho cuejiaTb bubojx o6 oTcyTCTBHH 
uaHHoro 4>epMeHTa b cnopax MHKpocnopnunH N. grylli. 

OECy>K£EHHE 

npHBe/teHHbie b padoTe pe3yjibTaTbi o tom, hto b cnopax N. grylli 3KCTpy3HH He 
BJinneT Ha couepxaHne Tperaji03bi h cboSouhoh rjnoK03bi, nojiHOCTbio corjiacyioT- 
C5i c ^aHHbiMH, nojiyneHHbiMH juin upyrnx bhuob MHKpocnopnunH, odHTaioiunx b Ha- 
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3 eMHbix xcmeBax (Undeen, Van der Meer, 1999). ripn otom b cnopax N. grylli 06 - 
HapyxceH (J)epMeHT Tperajia3a, HMeiomnn pH-onTMMyM b khcjioh o 6 jiac™, mto ot- 
jiMMaeT ero ot aHajiornMHoro (J)epMeHTa ^pyron Ha 3 eMHon MMKpocnopM^MM N. apis , 
MMeKDmero pH-onTHMyM okojio 7.0. B otom OTHOineHHH Tperajia 3 a N. grylli 6 jmxce 
k (J)epMeHTy MHKpocnopmtHH N. algerae , j\jin kotopoh xapaKTepHbi pa3BHTne b 
BO^H bix xo3neBax m 6 biCTpoe npeBpameHne Tperaji03bi b BOCCTaHaBJiMBaiomHe ca- 
xapa b xcxae 3KCTpy3HH. OTcyTCTBne rM^pojiM3a Tperaji03bi b xojxq 3KCTpy3MM y nac- 
TM M3y4eHHbIX BM£OB MMKpOCnOpM^MH He 03HaMaeT, MTO ee BbICOKaH KOHUeHTpa- 
Uhh BHyTpH cnop He MrpaeT BaxcHOH pojin b co3^aHMH ocmothmcckoto ^aBJieHHH. 
O^HaKO rjiaBHon (J)H3MOJiornMecKOH (J)yHKUHeH (J)epMeHTa Tperajia3bi y TaKnx bh- 
£OB, OHeBH^HO, HBJTHeTCH He 6 bICTpbIH rM^pOJ!M3 TperaJ103bI AJIH C03,ZiaHMM OCMOTH- 
necKoro ^aBjieHHH, a Me^JieHHoe pacxo^OBaHwe BHyTpncnopoBbix 3HepreTMMecKMX 
3anacoB b xo^e fljiHTejibHoro coxpaHeHHH cnop bo BHeuiHen cpe^e. 3 to noOTBep- 
)K£aeTCH pe3yjibTaTaMH Hainero nccjie^OBaHHH m .aaHHbiMH ^pyrnx aBTopoB 
(Undeen, Solter, 1996) o chhxcchhh co^epxcaHHM caxapoB b xoae xpaHeHHM cnop 

MHKpOCnOpnAHH. C 3TMM, BepOMTHO, CBH3aHa H 60 Jiee HH3Kan aKTMBHOCTb cj)ep- 
MeHTa b cnopax N. grylli n N. apis no cpaBHeHMio co cnopaMH N. algerae. BMecTe c 
TeM ocTaeTCH HeBbiHCHeHHbiM Bonpoc, noMeMy b OTHomeHnn 3aBMCHMOCTH ot pH 
(J)epMeHT N. grylli naxonmcn Ojinxe k Tpera;ia3e N. algerae , a He ^pyroro Ha3eMHO- 
ro BH,aa N. apis. 

ynacTHe Tperajia3bi b OHepeTHMecKOM odMeHe cnop 6 buio no/tTBepxczte ho b pe- 
3yjibTaTe nojiHon pacmn^poBKH reHOMa MHKpocnopM^MM Encephalitozoon cuniculi. 
KoMnbKDTepHbin aHajiH3 no3BOjmji odHapyxcnTb b ero cocTaBe nocjie^OBaTejibHOCTb 
reHa, KO^npyKDmero reKCOKHHa3y — cjDepMeHT, yMacTByiomnn b (J)oc(J)opHjiHpoBa- 
hhh o6pa3yiomeHCH non ^encTBneM Tperajia3bi rjiK)K03bi, mto hbjihctch Heodxo^n- 
mmm ycjiOBneM ee ^ajibHenmero npeBpameHHH b peaKunnx rjiHKOJiH3a. Bbum 06 - 
HapyxceHbi n reHbi, KOimpyiomMe Tperajia3y n rjinKOJinraMecKne (J)epMeHTbi 
(Katinka e. a., 2001). 

Cjie^yeT OTMeTHTb, mto (J)epMeHTbi rjiHKOJiH3a 6bum oOHapyxceHbi HaMH paHee n 
b cnopax N. grylli (Dolgikh e. a., 1997). QztHaico aKTMBHOCTb reKCOKMHa3bi b otom 
cjiynae 6buia Hnxce npe^ejia MyBCTBHTejibHOCTH ncnojib30BaHHon mcto^hkh tccth- 
poBaHHH. 3to no3BOJinjio HaM npe^nojioxcHTb, mto no KpanHen Mepe y Mac™ bh^ob 
MHKpocnopn^HM KaTa6ojiH3M Tperaji03bi MOxceT npoxo^MTb nojx ^encTBneM (J)ep- 
MeHTa c|)occJ)opHjia3bi (cnHTa3bi) Tperaji03bi. rjiK)K030-l-(J)0C(J)aT, o6pa3yiomHHCH b 
xoiie peaKunn, MoxceT npeBpamaTbcn no^ ^encTBHeM npucyTCTByiomen y mhkpo- 
cnopn^Hn c|)oc(J)orjiK)KOMyTa3bi b rjiK)K030-6-(J)occ|)aT h nocTynaTb b rjiHKOJiH3 6e3 
pacxo^OBaHHH ATO b xone peaKunn, KaTajiH3npyeMOH reKCOKHHa3on. nocjie^Hee 
3aKjnoMeHMe abjihctch ocoGeHHO BaxcHbiM, nocKOJibKy eanHCTBeHHbiM (J)epMeHTOM 
rjmKOJiM3a, yMacTByiomnM b peoKHCJieHnn HA/JH, y MMKpocnoprwnH mbjimctch 
rjmuepoji-3-(J)occ})a™ern^poreHa3a (Dolgikh e a., 1997; Katinka e. a., 2001). TaKHM 
o6pa30M, nocTynaiomaa b rjiHKOJiH3 MOJieKyjia rjnoK03bi, BeponTHee Bcero, npe- 
BpamaeTCH b MOJieKyjiy nnpyBaTa n MOJieKyjiy rjinuepoji-3-c})Occ})aTa (rjinuepojiKH- 
Ha3a y MUKpocnopn^tHH He oOHapyxeHa). B otom cjiynae mhcthh Bbixo/i ATO b xo- 
^e rjiMKOJiM3a B03MOxceH TOJibKO npn OTcyTCTBMH peaKunn, KaTajiM3HpyeMon reK- 
coKHHa3on. O^HaKO AaHHbie 06 OTcyTCTBMH reHa, Ko^npyiomero (J)occ|)opHJia3y 
Tperaji03bi y MMKpocnopH^HH E. cuniculi (Katinka e. a., 2001) n o^HOBpeMeH- 
Hoe HajiHMHe b reHOMe nocjie/tOBaTejibHOCTen, KO^HpyiomHx Tperajia3y n reKCOKH- 
Ha3y, CBM^eTejibCTBOBajin npoTHB ^aHHon rnnoTe3bi. flpnBe^eHHbie b Hamen pa6o- 
Te ^aHHbie 06 OTcyTCTBMH aKTHBHOCTH (J)oc(J)opHjia3bi Tpera;i03bi n HajinMnn Tpera- 
Jia3bi b cnopax N. grylli no3BOJi5HOT 3aKjnoMHTb, mto mmchho Tpera;ia3a hbjihctch 
nepBbiM KjnoMeBbiM (|)epMeHTOM 3HepreTHMecKoro KaTa6o;in3Ma b cnopax pa3JiHM- 
Hbix bh^ob MHKpocnopn^HH. B 3tom cjiynae Bonpoc 06 oOecneMeHHH mhctoto Bbi- 
xojxd. ATO npn KaTa6o;iH3Me Tpera;i03bi n cocraB kohcmhwx npo^yKTOB OHepreTH- 
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necKoro o6MeHa b cnopax MHKpocnopHztHH Tpe6yioT CBoero /tajibHenuiero H3y4e- 

HHR. 

Hccjie,aoBaHMe BbinojiHeHO npw noAnepxKe PoccwHCKoro 4)OH,aa c^ymtaMeH- 
TajibHbix Mccjie,aoBaHMM (POOH, Nq 01.04.49123a). 
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SUMMARY 


Some differences in trehalose catabolism were found for terrestrial and aquatic 
microsporidian species (Undeen, Van der Meer, 1999). In microsporidia species from aquatic 
hosts, the spore extrusion causes the intrasporal trehalose hydrolysis by trehalase that is 
followed by the drastic rise of reducing sugars (glucose) concentration. On the contrary, in 
tested terrestrial microsporidian species, total and reducing sugars remain unchanged through 
the germination. In this study we demonstrate by means of the enzymatic and paper 
chromatography methods, that in spores of microsporidia Nosema grylli, infecting fat bodies of 
crickets Gryllus bimaculatus, neither an increase of glucose concentration nor a reduction in 
intrasporal trehalose content takes place during the spore discharge. In this respect N. grylli is 
close to other terrestrial species. However, we have revealed in N. grylli spores activity of 
a,a-trehalase (EC 3.2.1.28) with acid pH-optimum like it was found by other authors in spores 
of aquatic microsporidia N. algerae. This result differs from the neutral pH-optimum (7.0) of 
trehalase of other terrestrial microsporidia N. apis. Concentration of trehalose in N. grylli 
spores reduces during long-term storage. All attempts to detect an activity of trehalose 
phosphorylase (synthase) (KO 2.4.1.64), other potential key enzyme for trehalose catabolism 
in N. grylli spores have failed. The absence of changes of the sugar content in terrestrial 
microsporidian spores during the extrusion indicates, that the main physiological role of 
trehalose hydrolysis by trehalase in these species is catabolism of energy reserves for providing 
the long-term survival in the environment. 
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